these cryptic verses with a polyphonic chanson, a two-voice ballad, that has ncver been published.' The balladr is a sophisticated demonstration piece for tonal and mensural behaviours, and I believe that this song is the original complement and key to the poem's meaning, It also offers a significant new point of entry into the complicated world of Anglo-French tonal theory as it developed in treatises and compositions of the fourteenth century,
The English source of CI jiateal fvidenter is reproduced as Figure 1 . Across a two-page opening, cantus and tenor are written out in separate parts, with the text carefully underlaid to the cantuS line as if for singing, When the text is copied out according to its versification, it reveals itself to be a double ballade of six stanzas unified by a refrain and sharing rhyme scheme and syllable count. Versification is conventional for fc)urteenth-century ballades, namely, seven lines of eight syllables each, rhyming ababbcC6 122 A Riddle and a Song .7v
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FI' (,(r \Camtna-ut) , gra~e ~~~~I;rl notes are i!;:!lidsed and identified br , aCUte a ~s:, superaclIH' aa g.
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A Riddle and a Song it may be that the musical goals about to be investigated militated against a more conventional shape.
Unfortunately, the vagaries of transmission have provided us with an inconsistent musical text whose tonal ambiguities are not as immediately resolvable as its rhythmic-metric defects, The principal problem is in the prima pars, where one needs to decide whether 1.1 and 1.2 were intended as identical, or whether they have contrasting endings, difiercntiating ouvert and clos. Following the principle of icclio diffieilior potior, my transcription reads intentionality into the conflicting manuscript accidentals in cantus and tenor over the last two breves or the section, interpreting them as defining first and second endings of varied tonal content.
I. TONAL BEHAVIOUR AND NOTATION
We clearly have on our hands what Thomas Brothers has called a 'mllsicajicta essav',11 Notated accidentals in our ballade include four sharps (on F, C; G, D) and six flats (on E, E, A, D, G, C) for a total of seventeen notes around the cycle of fifths from D" to C b. Because the tenor never descends below grave C, we do not know whether the COmposer thought in terms of a pitch collection with graveregister Bq or Bb, a point whose relevance will become clearer below, The song begins in a bright realm of sharps and mo:es towards a dark realm of flats at the end of the prima pars, plungmg in the secunda pan to its flattest point in section II before shedding flats in section III (though not without a brief feint to Db) and emerging into the light of white-note diatonicism in section IV, Moreover, section II is clearly a varied and compressed restatement of section I in which the same musical figures have been inflected :".th flats instead of sharps. This relationship is highlighted by the InItIal patterning of accidentals: in section I, they arc acute d~ and j!, lying a third apart and rising; in section II they are acute db and H, again a third apart but falling '2 As an additional novelty, whIle the means of notating n d' . of the "a ' 1" on- [tdleI-a} .Music, 4 (1995) ', Ear& ,:.\Iusic, 16 (1988) .
P es of mUSUa jiew essays.
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A Riddle and a Song hexachords, especially in ~nemmenon and coniuncta theory.15 A se~enteen-note system one step sharpwards from our ballade, thus WIth five flats through G ~ and five sharps through A #, is already known from an English treatise, Sequitur de ~nemenis, of the mid-to later thirteenth century, for instance. '6 With an eye to the famous modem justifications causa necessitatis and causa pulcritudinis of musica falsa, we might call this approach the causa generatjonis, since tones beyond those of the diatonic gamut are being explicitly generated and accounted for. The other theoretical concern can be called neo-Boethian. It involves how to describe all possible intervals according to their semitonal content and by means of proportional arithmetic, and how and where to locate them on the staff system. This approach is epitomised in the massive Second Book of the Speculum musice of Jacques de Liege from the mid-l 320sY Jacques proposes a total of fifty-one intervals, counting the unison, three intervals that he cannot represent on the gamut (the comma, the lesser tone of two minor semitones, and the greater tone of two major semitones), forty-four intervals that can be written in the gamut between Gamma-ut and ee, thirty-seven of which are diatonic and seven that ~an only be written using musica folsa, and three additional large mtervals rising above the standard gamut from Gamma-ut to.Jf, gg and 1.5 There is a convenient summary in Brothers, Chromatic Beauty, pp. 33-9, to which one certain1y could add two items from pertinent sources, Theinred of Dover, De ltgitimis ordinibr.tS penlachordorum ttletradwrdorum (Bodley 84-2, foIs. 1-44 ~), edited by John Snyder (Ottawa, 2006) , and an anon)mous, unpublished diagram, the rota compositionis monochordi (R~me/St. Paul, ~ol. 1 T,) .. The Bodley 8+2 context for Ul pateat m'dmter associates the ballade \\lIh. the. pre~edlng treatise of Theinred, whose greatest novelty is a highly original theoretical JustificaUOIl of chromatically altered notes in plainchant (E~, F_, C') via tetra~hor~ cons~cts. In the RomelSt. Paul fascicle, the tabum monoe/rordi, including Ut pateat mdtnla, unmed~tely follO\~s two other elaborate diagrams, the first of which is the rotIJ. compositionis monot/lord,. The row L", ton~I}~ progressive, adding t\vo hexachords, on B~ and D, (0 the standard set o~three, thtl'> pro ... 1dmg hexachordally for E ~ and F #. Its pitch collection includes seventeen dlscrt"te notes per. OCtave (accounting for all of the twelve minor semitones and (h-e commas), df'fine-d as the white-note diatonic set of se\'en plus five sharps (to A #) and fi ... :e fla~s (t.o G ~); an ano~~us ?omendature for raising A that Gushee has pointed out mIght mdlCate some sensltMt)'
[6 In\<ohing this note (see Gushee, .
. Table I , where where m is minor semitone, M is major semi tone, the whole tone is 1\1 +m, and so forth.) In his staff-notation examples, Jacques seldom strays from the white-note diatonic collection plus acute b b and superacute bbk However, by remarks such as 'si non fiat falsa musica', and 'exclusa falsa musica', he acknowledges that the intervals he systematically reviews can be written in other places than those where he demonstrates them but that these locations would require chromauc inflections. In some instances, however, he canllot avoid 1I111sicafalsa. For example, where he chooses to notate them, the tetratonllJ of fOllr conseclltive whole tones requires grave Eb, the penta/anus of fil'e whole tones requires grave Db and Eb, and the hexatollus of six whole tones requires a startling grave Fb along with Gb and ah."'Jacques derives his hexatoliliS by the whole-tone descent from acute e to gral'e Fb. ( We could extrapolate the ballade's acute cb by a similar descent of six whole tones from Superacute bb, although Jacques never writes such a note.) As it neologism for this approach to the introduction of accidentals, which result as it were coincidentally or inadvertently from the inadequacy of the diatonic gamut for the demonstration and notation of certain intervals, let me propose causa exemplificationis. These two new tenns, causa generatiollis for pitches and ca~Lf~ exemplijicationis for intervals, help us to grasp more readily a,nd dlstlJ1ctly two important currents in late medieval northern European tonal t11eory.
T.wo further theoretical sources go beyond Jacques de Liege in the u:tervallic justification of cxtravagam accidclltals callm exempljfi-';"lOniS alld can be tied in Some manner both to the balladc and to Lngl~nd Or northern France. The first of these is an unedited little treatIse of neo-Boethian intervallie lore providing inters.al names,
11
;;- The total of thirty-five intervals represented in this English material includes the standard diatonic ones (semitonium minus, tonus, ditonus, dyatcsseron, diapente, dyapason, etc.) along with more esoteric ones that require chromatic tones for their notation (conl1na, sCInitonium maius, serniditonus minus, semiditonus maillS, demidiatesseron, semitritonus, dcmidiapente, etc.). Of these intervals, twenty-seven fall within an octa\'e, and the remainder are redueeable to one of the twenty-sevcn plus an octave. (See Table 1 
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For the more limited but still exciting tonal possibilities to be put into writing, he argues, the necessary signs already exist t? co~vert sounds into notation without inventing any further noveltIes, If the signs are used rationally at new locations in the gamut with the effects he has discussed.27 Boen's methodology for pitch generation may be described in the following way. (See Table 2 .) Imagining the diatonic gamut to be mapped by overlapping diatonic tetrachords, Boen all?ws these tetrachords to be distorted on account of consonance or SImply the playfulness of the melody ('propter consonantias vellasciviam i~sius cantus')'>" Defining as soft the part of a tetrachord that ends In a semitone and as hard the part that ends in a tone, he allows the soft part to be extended and the hard part to be contracted by a semitone, thus expanding or compressing the tetrachord and . .
. . . h . . ·dentals If a tetrachord mcurrIng non-dIatomc pItC es requmng acci . has the semitone in the middle, so that there are to?es at both end~, then either extension or contraction may occur at either end. Boen s principal constraint on this procedure is that tetrachor?s a fourth apart need to be able to be conjunct, that is, overlappmg by one note such that the last note of the first tetrachord and the first note of the second tetrachord are the same. Thus, for example, the E F G a (mTT) tetrachord could be allowed E or E~ and a or ~h. (1375), it is of some historical significance that Boen does not consider the alternative pitch collection triggered by admission of this pitch. However, given a close, critical reading of the passage at hand, it is far from certain that Boen intended his conclusion to be absolute and complete for the moderns. He says 'this is how I respond for the present' (,Respondco pro presenti'), and he acknowledges the use of acute aM an octave above gra\·e A#, about which he can only say '\Ve know that a melody may be placed this way at other locations, which is allO\\able' ('scimus, quod huiusmodi cant uS sub aliis c1avibus, quibus hoc licitutn est, ordinetur'; p. 64).
The result of applying Boen's register-sensitive tetrachordallogic to a gamut with grave BI, is, of course, to rotate his results a step flatward in the cycle of fifths. In the neW sixteen-tone collection, D M disappears while G b is added, and grave-register A # disappears while superacute ceb emerges. (See Table 3 ). The sum of these two collections is a registrally inequivalent eighteen-note set \\~th five sharps and six flats, i.e., from A ~ to C b, in which IH occurs in all :cgisters, A# occurs only in the gra\·e register, and C b occurs o~ly
In the superacute register. \¥e are very nearly at the pitch collectIOn of the ballade.
Amplifying Born is not merely an exercise in musicologi~al Hights of fancy. At the end of this extraordinary process we are wlthm one note orthe scale of the Tabula monochordi of Nicolaus de Luduno. The missing note that Nicolaus provides is acute Cb, precisely the notated c~. of the balladc. (See Table I , no. 12.) This note fillls almost at the ~llId-point or his forty-eight-note gamut, which is ~t the b--c half step Just above. Boen used this note callsa exemplificatwml but then backed away from justify-ing it causa gmerationis. Hence we l."av read. a self-conscious siQUificance into the most extreme notatIonal chOIce displayed in the"balladc, and we may bejusti/ied in SUSp?cti!,g that the association of poem and Tabula is anything but cotllCldental. Inescapably, it is time to look more closely at the labulafigurarum and the tabula nllmerorum of Nicolaus.
. [n this diagram the standard gamut names are wriuen up the left-hand side, and thc additional sharps and flats arc written up the right-hand side with an indication of the sizc of the smallest interval they specify, lyma (minor semitone) or comma (here, the difference between the minor and the m;uor semitone). There are twelve lymas and five commas per octave. Across the giant staff system arc "Titten nnmerous note and rest groups in the symbols of French arS nova mensural music, using red and black notation and including flagged semiminims. No one has ever successfully demonstrated that these notc groups prescnt a real piece ofmusic,3 0 and the fact that they often move conjunctly across the lines and spaces of the staff, thus tracing melodic figures employing an extremely high degree of direct chromaticism, makes it unbelievable that any kind of coherent piece is encoded. To advance the art beyond Boen's position requires the ability to assign an unambiguous single meaning and effect to the signs for lowering and raising. For this to be possible, one of their functions needs to be removed, and this is most naturally the power to cancel a sharp or flat, restoring a note to its natural pitch. That function is precisely what has been taken over in our English sources by the use of the letter name as the sign of cancellation; the letter name is akin in function to the modern natural sign. And most tellingly, in the interval examples of Reg. Lat. 1146 and Lansdowne 763, this way to indicate cancellation is precisely what allows the writing of consecutive major seconds in the same clams (Gh, G, G~; Ah, A, A i). 33 Thus both in pitch content and in the implications of its method of cancelling accidentals, our ballade is just a step beyond Boen's position in the mid-I 350s.
II. THE TEXT: THE REFRAIN LINE
What light does the text shed on this tonal behaviour? As in any ballade, the place to begin to examine the text is the refrain line. We Would hope for it to make sense for all six stanzas, but it would not be surprising if it were tailored more closely to the opening three of ou~ double ballade, in the assumption that they were the first to be '\TIlten. 39 The two sources of our text disagree over the first word. of the refrain: Bodley 842 has tribulor, while Rome/SI. Paul reads, mth " Ibid., p. 59, ex. 3, 4, 5 "p""im. The term first occurs in two much earlier Continental music treatises, the Musica (before 1068) of Wilhelm of Hirsau (d. 1091), and the derivative Mensura quadripartite figure of Otker of Regensburg (fl. eleventh or twelfth century). In both, cribrum monochordi is synonymous with theorerna troporum, referring to a figure that explains the varied tonal content and interrelationship of the melodic modes by means of tetrachords and the staggered alignment of four or five diagrams of the gamut, producing a dense thicket of lines at right angles to one another resembling a sieve. In Otker's treatise and in the De musica of another nearby German contemporary of Wilhelm, Aribo of Freising (fl. 1068-78), this grid is also called by the name quadripartita figura. 42 This German material, although not the specific term we are seeking, is still being addressed in the fourteenth century.43 Although the monochord of Wilhelm's expression cribrum monochordi is simply the diatonic gamut as derived via the monochord, his sieve is a tonal sieve, and it is certainly within the realm of possibility that the term was borrowed and the concept somehow extended to help conceptualise chromatic additions to the gamut. ~ cannot rcstrain myself from floating one further remote spcculatlOn, If the Latinate author of our poem was a native speaker of En~lish, he may have intended it pun here. In English, then as now, there are two meanings of riddle with entirely different etymologies: a,s sieve and as puzzle (conundrum, problem, mystery). Further, a nddle is a 'dark saying' or 'dark speech' (obscure, indistinct, veile?), a colouring that is also stron"l" associated "'ith enigma, a word with which puzzle is often paired.~"· The O>jimi Ailglish Dictionary. 2nd edn, defines enigma as 'A short composition in prose or verse, in which something is described by intentionally obscure metaphors, in orda to afford an exercise for the ingenuity of the rcader or This move from sieve in Latin to riddle in English as tool and on to riddle as enigma is quite a stretch, I will admit. In the end, whatever the first word of the refrain was intended to be, the poem is a challenge directly thrown out to the reader, self-consciously announcing its intention to be difficult and to mean more than it says outright. The humorous irony of the first line ('Ut pateat evidenter') cannot be missed, and a cross-eyed portrait illuminating the 'u' of 'Ut' in the St. Paul fascicle may be intended to reveal perplexity at this manifestly confusing text.
III. THE TEXT: STANZAS I TO 3 AND TONAL BEHAVIOUR
T uming now from the refrain line to the first three stanzas, which ref~r to tonal behaviour, the first thing that needs to be said is that theIr language is difficult. Of course this can now be understood as deliberate, although one suspects that their intentionally puzzling nature is exacerbated by the demands of the rhyme scheme and syllable count, as well as perhaps by a lack of native poeticising tale~t. ~n the other hand, there are aspects of language and vers.'fica~IOn that suggest a very sophisticated mind at work. To begm WIth, we have a complex syntactic strucure in which a single sentence runs through all six stanzas, governed by the imperative fOa~ of. a '~?wing ?r t~inking' verb, pula (line 16) and its requisite.
p. SIVe mfimtIVes of Ind,rect statement with subject accusative, panJ, ~Ine 8) and daTi (line 24). The refrain line does not seem to be Integrated syntactically, but rather operates as a parenthetic comment, except perhaps, as in the present translation in the fifth stanza. In class al L t' h " ' .
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The first stanza is relatively straightforward in meaning and declares its intention openly. It asserts that one can generate on the monochord many pitches beyond the ordinary medieval gamut that are possible to represent on the staff, and through arithmetic one can compute their values. They are different, yet still beautiful, and can be sung by the many who do not understand their underlying mathematical justification. Clearly, this stanza alone would be enough to prompt the association of ballade text and Tabula monochordi, and it might possibly have been what caught the eye of whoever brought them together.
The expression 'ut calculi fert racio' Qine 6) directly evokes medieval treatises on calculation. 52 By it we are reminded that musical pitches have numerical values and that such knowledge of the numbers underlying the everyday world distinguishes the learned man from the ignorant. (Implicitly, the musicuslcantor dichotomy is being invoked.) Isidore offers a classic statement of this general sentiment in the section concerning the importance of number, 'Quid praestent numeri' ('What do numbers show'), [rom Book 3, De Mathematica, of the Erymologiae. This passage undoubtedly affected OUr poet's choice of language, especially via its concluding peroration, which is as follows: 'Remove numbers from all things, and all perish. Take away computation in this world and all will be enveloped by blind ignorance, nor can man be differentiate? from the other animals, who are ignorant of an unders~andmg of calculation' ('Tolle numerum in rebus omnibus, et omma pereunt. Adime saeculo conputum, et cuncta ignorantia caeca co.nplect~tur, ne~ differri potest a ceteris animalibus, qui calculI nesclU~t rallonem'). The proverb describes the margin (staff) as white (silver) and notes as hlack (sable). Very possibly, giwll the musically conservative tone of the Leeonfield proverbs as a whole, white's purity and cleanness refer to diatonicism -a lack of chromaticism. Black in this reading could then refer, at least in part, to chromaticism ('coloures of dyuersitcs'). Such vernacular English support for my alternative reading, coming as it does a century and a half after the creation of our ballade, docs not dissuade me from preferring my original interpretation of tractus and margo and as line and space, however unusual a choice of words this may be. As 1 understand what is being said, the author is creating a p~rallel jwtween black and white, line and 'pace, so that he can place chromatic notes in an imagined space between them. These notes arc intermediate colours, variously tinged. 56 Further, our author is positive about this innovation. He Ilkes the distinction of new from old, of the chromatic from the (hatonic, and through his choice of the word distinccio in stanza 2 (line 13) he also introduces a connotation of decorative beauty.
This inbetwecnncss prompts a number of observations. First, our author presumablv counts B ~ as a chromatic inflection no longer neutrally oecupyiI;g the same cla~is ~ine or space) as Bq but rather in a sense bending or pulling that davis down towards the adjacent dams below, to usc Boen's concepts here, encouraged by the fact that Boen privileges Bq (pmlrllltior sit) O\Tr B~ in just this way.57 I urthe~ore, all these new pitches create a tension between. corda and riavzs, since there are more cordae than clal'es. These new pItches can be explicitly represented only on a monochord or in diagrams like the rota compositionis monochordi and tabula figurarum of the Rome/St. Paul manuscript. A monochord effectively grants each pitch its own corda, while the tabula figurarum creates for every pitch its own new clams. Although our author ignores the Guidonian hand and hexachord as a means of representing and navigating through tonal space, by retaining Guido's staff he must face the incompatibility of corda and clams, which he does by emphasising inbetweenness as a way of imagining just where the new pitches are. The ballade's lyrics and music work together to characterise this fundamental problem and offer both practical and theoretical solutions to il.53
It is clear that the first three stanzas are not a black and white text, and to begin to explore their grey areas -to enrich our understanding of the intellectual contexts possibly being evoked by Our enigmatic riddle and thereby possibly to understand our ballade better -it will be helpful briefly to explore some of the multiple meanings that color bore for medieval readers in respect to the visual spectrum, musical chromaticism and rhetoric. 59 Colour referencing the visual spectnun For a starting place in an exploration of the resonances of colour, there is of course its most concrete sense as a visual perception. The standard me?ieval theory of the visual 'spectrum is that colours lie along a contmuum between black and white, mixing the attributes . and colore vario ~ine 20) of our poem invoked a familiar meaning for the alert medieval reader. For the Middle Ages, this doctrine had its roots in Aristotle. Its most explicit sources in the philosopher's writings are twofold: passages on contrariety and passages on sensible qualities. Concerning the first of these, Aristotle recognises contrariety as one of the four kinds of opposition. White and black, being contraries in the same genus -a genus in which there are intermediates derived from the extremes -are his single most frequently invoked example of this relationship. The white-black comparison surfaces frequently in almost all his major works, but the principal locus for the material 15 the Categories, one of the best-known Aristotelian works in the Latin Middle Ages. The main discussion is in chapter 10, concerning opposites that are contraries, which is found at II b32-12 a 25.
Here black and white are identified as opposite colours, between which are intermediates including dark and pale and all other colours ('fuscum et nitelinum et quicumque alii colores').6o ~oncerning sensible qualities, the princip.a~ ~xtended treatmen!~ are In On the Soul (De anima) and Sense and Senszbzlw (De sensu et senszlz).
According to Aristotle the sensibles corresponding to each sensory organ are five in number (colour, sound, odour, savou~, ~ouch), and these naturally invoke contrariety, because 'contranetles are 
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Color referencing chroDla If our alert medieval reader of the ballade text were also a well-schooled musician, especially of the fourteenth century, with its Boethian revival, an additional familiar, even automatic, association of color would be to chroma. There is a traditional locus associating \isual colour, semitones, beauty (softness, sweetness) and inbetweenness with the chromatic melodic genus and the chromatic tetrachord. This synaesthetic blending of sight and sound was inherited by the Middle Ages from Greek music theory.69 A few details prove to be particularly relevant to the ballade's melodic language and also its invocation of intermediate colours.
The chromatic tetrachord consists of a perfect fourth (diatesseron) divided into three intervals: two adjacent semitones followed by an interval spanning three half steps (trihemitonium). According to Aristoxenus, the two independent semitones are equal (Boethius, Book V), while following Boethius (Book IV), they are a minor semitone and a major semitone. The Boethian division predominates in later medieval discussions. Though the largest interval measures a distance of three semitones, its internal structure is undefined; it is an unbroken span not understood as being compounded from smaller intervals in any specific order, and is thus described as incomposite. This is the one interval that is unique to the chromatic genus, and its status as the defining interval of the on fed and void notes. See Ugolini Frhm:fani Ikclmafio Jlusi ((u Disciplinat', ed. ~. Seay, 3 y?ls. ~Corpus Scriptorum de Musica 7; Rome, 1959-62) ?OIJma/ oj '.l/usic 17IfaD'. 21 (1977) : pp. 29+-.. 323, and turning finally to readil): aYru:~~1e E;~hS:; ~anslallons of major Greek theorists. For the latter, see especially ~f".kJ/lJ.mtrll'ntmgJ, 'f'i Peter I\L Lefferts chromatic genus was well understood by sufficiently sophisticated medieval and Renaissance theoreticians. iO Invocation of the chromatic genus might seem a bit of a leap. since this expression is not in our poem, but its status as a clue to our puzzle cannot be denied. The ballade, in fact, makes prominent aural use of the single most characteristic interval of the chromatic tetrachord, the trihemitonium. In our ballade this interval appears three times, in very exposed positions, in musical readings that we might otherwise be inclined to doubt, even keeping in mind the principal of diffieilior lectio llOlior. Most assertive is the lirst such instance, the striking acute-register ascent from c to d# at the opening of the cantus (bar I). which is immediately imitated by the tenor at the octave beneath (bar I). This rising interval is mirrored considerably later by thc descending acute e to d~ in the cantus in the secunda pars at the end of section III (bar 23). I will return to the spelling of these interyals in a moment.
The lore of thc melodic genera is derived from ancient Greek theory, and the detailed information on them that one finds in ~Iassical Greek texts is not, for the most part, a significant element m medlev'al Elemenlarlehre. 7t But lor the curious, ample detail was readily available in Boethius De musica and from Aristides Quintilianus via Martianus Capell~.72 It is the ~equisite introduction 154 A Riddle and a Song to B h in many later medieval treatises, ilia few of which the subject is revisited in great detail, albeit sometimcs with more of a sense of obligation than of enthusiasm. Indeed, it is a commonplace of most later medieval theorists that the diatonic is championed as the only melodic genus in use, a point found elaborated in the fourteenth century, with its rencwecl interest in Boethills. (It is an observation especially applicable to the melodies of plainchant.) The rehashing of Boethius in the Qj/atuor principalia is characteristicn But where there is smoke there is fire, and the intensity of some reactions to the lore of the genera indicates tlrat a contrary view championing the chromatic genus is being put (,mh e!scvvhere with significant force. Johannes de ~Iuris, for instClncr', gives an elaborate outpouring ill defence of the diatonic against more exotic possibilities in Musica Jpcwlativa (1323), an outpouring whose very prolixity carries the ltllplication of special pleading. 71 The principal sticking point to the admission of the chromatic genus into practice, beyond its irrelevance to chant, was its inability to be notated in staff notation. And here the semi tones arc the responsihle party, or to be more precise, the major semitone . .The tnkemitonillm call be located in many places, and the minor semrtone has several locations as well. But the major semi tone is only found at two locations, acute b:fa-#-mi and superacute hb-fo-# #-mi, and a prohibition against direct melodic chromaticism (singing Bh and.Bq consecutively), usually expressed as a prohibition against :nutaI1011 In tlus davis, is standard. Jacques de Liege allows a wmdow of opportunity, relaxing this stricture though admitting that thc Stluation is not common. The chromatic genus is not muslcafolsa per se, but the two are related contextualh' at b-fil-#-mi. ForJacques, the C[,ronra~ic tetrachord is the standard-l\o"thian v~riety with ~ino~ and lll'lJor semitones and if it is to be wntten rn the tradrtlOna gamut, it must be loc~ted at A, B ~, B, D (see Example I a). 7"
Peter :--1. Leflhts In other words, two major semi tones and three minor semitones.
Representing the minor'semitone as m, the major semitone as !I..I, ;nd the trillemitonium or semiditone as X, the Boethian chr~maltc etrachord can be specified as m + 1\1 + X, where X COnsists of Peter ,\ l. Lefferts . ' , r er, n ree . theory X is mcompos!te so II( need not worry b " ' , d a out !ts mternal composition but when proJcctC onto the staff s ' t h " d' '" I .
} s em, t e structure of X wIll vary depen mg on I p acement and h " d' 'ded R .
ow we Imaglrlc the whole tone to be 1\1 ' eversmo-the 0 d f h" ' t e ' Q , '
I' er 0 t e two mdependent SClTIltolleS crea , non-Boetlll an ,\1 +m+ X tetrachords. These are created, for example when tl I ' b • . the ' Ie c av!S Ja-, -mi is at one boundary, as tn another colour when they are tumed'J8 Thus the chromatic is like all the intermediate shades of light and colour that play across a surface as the light which is directed upon it changes orientation. The steady repetition, paraphrase and summary of this explanation can be followed lor centuries, To give but a single, particularly charming instance, Engelbert of Admont (d. 1331) writes in his De musica (before 1320/25): 'The chromatic genus is said to be a flexible and diversely coloured mixture or medium '" whose melodies arc more beautiful and delightful, , . chromaticum derives from chromate, that is to say a bright Olljcct which, when appearing beum a light, has a variegated appearance of diverse colours, like a peacock's tail and cenain silken cloths'. ,;)
In Rook 5, cap, 16, Bocthius, now paraphrasing Aristoxenus, offers a slightly different and more complicated account of the relationship of the genera, an account that in some form is also transmitted by many other Greek theorists, It also yields an analogy :,f inbctweenness, According to Aristoxcnus, 'the division of gencra " twofold, one being softer, the other sharper; the enhamJOlIlc genus represents the softer while the diatonic represents the ~harper. The chromatic oceu;Jies a place betwccn these, p~rt,i~ipat mg in sharpncss and softness' ,80 Further, Aristides QUllltlhanus explicitly relates the intermediateness of the chromatic genus to the theory ~f \~sual colour: 'the genus intensified through semitones [is ralledJ color, for just as what is between white and black is called color, so also the genus considered uel\\'Cen both of the others IS nJrncd Color'.81 For the Latin rvIiddle Ages, this passage would hay: been familiar from its transmission hy Martianus Capella and hIS glOsses,s, Ugolino of Orvieto, in his Declaratio musicae dlsC/Pb~ae (1430-5), prOv~dcs an accoum of this doctrine that shows Its familiarity down to the fifteenth century and links chromaticism directly to intermediate colours. 83 . . The word color, curiously enough, is rarely found III theorencal passages on music outside discussions of the melodic gen~ra and tetrachords (except for scattered rhetorical uses, on which see below). But there are instances, and, not surprisingly, they also involve chromatic alteration. For example, in his Compendium dt musica, Jacques de Liege says 'sub varia colore signamus' in describing passages written with or without B ~ .84 Marchettus s~eaks of 'feigned colour' when he shows the whole tone chromatlca!lY 
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A Riddle and a Song parabilitas.'88 Most generally, colour may mean qualitas, and the verb may mean to give a special meaning or aspect to, or to modify or put a particular spin on.89 But by far the most frequent synonym for colour is pulchritudo, and for the verb colorare we find decorare, mnare, purpurare. 90 Without expressly using the Latin pulcher in any form (perhaps deliberately avoiding it?), the beauty that is the purpose of the colores rhetorici can be imputed to our ballade text by the connotations of decens and distinccio in the expressions 'cordis decentibus' (line 5) and 'ut sit distinccio' (line 13).
Under this governing rhetorical concept one can distinguish two principal usages in medieval music theory that emerge in the later thirteenth and early fourteenth centuries. First, colour may refer to a change made to an individual note, which may be modified by the addition of a sharp or flat chromatic inflection (as seen above) for the sake of beauty, or be directly changed in visual colour from black to red for mens ural purposes (a use to which we will return to below). Second, colour may refer to musical elaboration by the generation, repetition and variation of musical figures (sometimes structurally, other times as elaborations or embellishments) in one or more voices.
Concerning the second of these usages, a number of distinguishable applications stand out. First is change to an individual note encompassing rhythmic elaboration or the substitution of a more elaborate melodic figure. Colour may instead refer to larger-scale melodic repetitions that occur in one and the same voice (in a monophonic or polyphonic context), or in different voices o~ a Pol)phonic work (as in polyphonic rondellus, imitation and .v~ICe exchange). Finally, colour as repetition may apply to the descnpuon Returnmg to the musical fabric of the ballade, we thus can understand it not only as coloured by chromatic inflection, but als~ as coloured by repetition and varied repetition. Most broadly, this rheton?al meaning is referenced by the choice of song type -ballade -,,~th lts c~nventional threefold (here sixfold) performance and the double verSIcle (1.1, 1.2) constituting the jJrima llars_ One of the oth~[ fL''led ~orrns, or even an isorhythmic motet, would have fulfilled this meamng equally well. In a careflllly constructed ars nova pol)1)ho ntC song; however, a web of interrelated rhythmic-melodic motU' dom~na~es the musical surf'lce, contributing to a sense of hUlh contInUIty and coherence, Thus the ballade also can be understood as an ~Pt vehicle for more local repetitions, a potentiality thorougiu; explOIted by the composer of this one. (b) [11] [12] (c) [16] [17] [18] ) , a negati .. ·e a~OClaUon that 'I(the slanz.'l IS that the fO rtn5 a~ be. ng compelknttras 'compelled forced' so that the S("llse 0 reverse the whole poin~ of the ~~:ced on the notes. I n'je~t this ~ogsibility, as it seems to and of the mensural demonstration generally.
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A Riddle and a Song Johannes de Muris and Philippe de Vitry over the first quarter of the fourteenth century had been a reconceptualisation of the metrical hierarchy, moving from the position that rhythmical values were multiples or fractions of a central value, the breve, to a new posture in which all values were multiples of a fixed smallest unit, the minim. If all minims are equivalent, then on the most local level all rhythmic activity is just a flow of successive minims and groups of minims onto which larger-scale mensural organisation can be imposed by features of rhythm, melody, counterpoint and harmony. The ballade clearly demonstrates this capacity. It remains to be asked whether the demonstration is introductory in original purpose, advertising a new approach to a conservative English audience, or whether it may be defensive in intent, supporting the status quo against further innovative pressures.9 ' I will defer an answer to this question for a moment.
Stanzas 5 and 6 reaffirm that their author follows a classically Parisian ars nova posture through their insistence on the minim ~s smallest value, the counting unit of the mensural system. Just ~s m an arithmetic of whole numbers there is no place for fractIOnal values, there is in stanza 5 the scornful refusal to countenance semiminims. Rather, one builds rhythmically and mensurally i~ multiples of a unit value (the prima nota, line 37), in a proce.ss that IS both musical and mathematical. The language of calculation (ra/as dando, line 39) is evoked in these stanzas just as it had been in the first three, reminding us that the discrete values of musica mensurata ~ro\iide a field of numbers within which to play, expanding t~e way m which music can express number. In particular, on the eVIdence of the ballade, our composer believes that the notationa~ syste~'s capacity for representing proportions should be expressed 10 secuon Loolci?g at the manuscript context, the ballade ke-eps companf with fa~~:nm~:~:~:
::n~1. Other technical jargon in stanzas 4 to 6 deserves brief mention. I have read tempus as 'time-measures' (in the sense of mensuration signs) in the crucial expression 'temporibus ficticiis absentibus', but I admit that this reads back into the text what I see in the music rather than attempting to take the Latin at face value, In the context of ars nova theory, tempus most often refers to the mensural relationship of breve to semibreve. Similarly, prolatia (line 41) most often refers to the binary or ternary mensnral relationship of scmibrc"c to minim, However, in stanza 6 I have interpreted prolatio in ils most familiar non-technical sense as 'utterance', thus understanding the passage to mean that when all the minims and multiples of minims have been laid out properly, making good music (eliganter) and correctly fulfilling all mensural obligations, then a coherent, performable piece arises. Alternatively, this could be an assertion that In the end, there really is only one prolation; the work can be realised by counting the steady succession of minims without concern for whether they group into twos or threes, Another technical term from ars nova theory, gradus ~ine 40) may refer t~ the four mensurations or may evoke the gradus system of Muns, a Inensural hierarchy based on multiples of the minim.
Retuming to the matter of the meaning of the refrain line, what might our mensural sieve be? Perhaps the notational minims are as the uniform grains of wheat held in a sieve, Or we could imagine the fOllr mensurations as four different sets of chain lines pressed into the neutral medium of successive minim durations, Thinking diagramatically along the lines of the cribrum monochordi, on~ could P~~duce, a grid by the juxtaposition of four different groupmgs of \2') x ('l~):=36 minims aligning 9 x -1 () x (3 x 2), 6 x (2 x 3), and 4 X 9 ' "
, , Alternatively, it may simply he that we have a none too burdensome demonstration that there can be more to the notation than in d' I lme late y meets the eye.
Peler .\1. Lefferts have bcen abhorrent to the composer of our ballade. (He is as conservative in mensuration as he is progressive in tonal beha\iour.: And yet, in an early formulation, an evocation of the relation of colour to proportion and mensuration that would later take such a complex turn might credibly be understood as within the intention of our author. If so, the term color is explicit in the first three stanza, and implict in the second three just as, reversing the order, fleta i s implicit in the first three and explicit in the second three.
Let us return to the deferred question of fourteenth-century chronology and mensural practice. In Ut pateat eDiriflller, the note of contention, of demonstration of the logic and capacity of a system, and of a delight in hiding and revealing meaning, all speak to the currency m the mind of its author of the issues addressed above. This posture suggests we have arrived at a moment when mensu· ration signs are beginning to be found nccessary (which makes a comfortable fit with a datc after mid-century for our ballad,: because ot experimentation with large-scale sectional changes of The greatest value for us in an exercise like the ballade Ut Imteat "'idellier lies in its evident origins as a selt~conscious demonstration piece. In such a work, conceived in a spirit of play and perhaps even of competition, the author challenges his audience to discover his intentions. Even without the lyric's clues, much can be drawn from the notation and the resulting musical fabric alone. Some systems of thought -in this case v.~thin the realms of tonal and mensural behaviour -are being demonstrated; sorne potentialities inherent in lome systems arc being explored. loo I would readily grant the argument that what we see here mav not be customary and traditional musical behaviour. But it allo~vs us an unusually explicit point of entry into medieval thought about music. The poem that is our ballade's lyric dramatically expands the anal)1ical field for us, alerting us to additional '~imensions of meaning and allusion. Some of what it says is now ObVIOUS, although some is still obscure and the full richness and intention of its meaning may never b'e fully recoverable. Its author might rejoice in that, for he is quite evidently having fun, playing with the meanmgs of words and signs _ riffing verbally and musically with mate~al that he Would have assumed familiaritv \\~th on the part of hl5 chte aUdience. As is more directly appa~ent in the roug~ly contemporaneous Fumeuxfume, written for a clique ofjumeurs (a kind of lIlfonnal and only half-serious french intellectual academy whose charter \las written by Deschamps in 1368), we surely have,here a piec~ fo~ an m-crowd of cognoscenti.101 Further, this ballades lIltcrtextuaht) and musical self-refercntialitv tie it to a ,,~der internatrona~ :epertoi f l · ' f· r exphcrtlv or re a po yphoTllc songs and motets whose texts re e obliquely to mUSICIans and musical behaviours, from the \rell· known complex of musicians motets with its own cross-channel connections, to Fumeux Jume and other chansons l02 Details of tonal and mensural practice allow us to contextual~e the song within a rigorous discourse that we can identity with an intersecting and evolving net work of material> and individuals whosc point of origin is England and northern France, although at least two important surviving sources of most immediate interest were copied in Sicily or southern Italy, in the realm of Ange\in NaplesY" It is at a time when notational signs arc hcin" reconceptualised as potent agents, not just as markers and wl~n propor· tional innovations are threatening minim equi~alence in Fren~h GIS nova practice. As for a date, a reasonable estimate for our song IS the thir~. quarter of the fourteenth century, just a few strides beyond pOSlllO~S staked out in the lv!usica (1357) of Johannes Boen. I~ author IS surely a contemporary of Roen Dr of Nicolaus de Luduno. but likely to be English. If our knowledge of medi~val tonal theory can be likened to a jigsaw puzzle, then Ut pateat causes us to re~e that the large number of pieces assembled by Karol Bcrgerform a part of the Image belonging not in the dead centre of the picture. but lower and to the right, towards Italy as it were, ,,~th an upper left part of the pUzzle (Anglo-French theory) still lacking man) pIeces .but emerging as a distinct area in its own right, howercr much.It may interlock with other parts of the picture. to" I will close with the observation that Ut paleat fl'idenla, in as [ulla c"ontext as I can generate lor it, tcaches us that in the later Ourteenth centu E . had ry, western uropean composers and theonsts 174 A Riddle and a Song no one single way of thinking about tonal behaviour. Thus we today must reject 'one size fits all' explanations that exclusively champion modality, hexachords, pentachords, tetrachords, keyboard thinking or any other single 'system' as the key to all behaviours, and thus to all analyses, oflater medieval music. Rather, we must acknowledge the exploration by musicians of a variety of possible ways to imagine, describe and traverse musical space, with varying degrees of rigour or idiosyncrasy. Our ballade's music and text exemplify certain tonal (and mcnsural) concepts, demonstrating certain possibilities with a degree of enthusiasm and contention that clearly points to the existence of alternative schools of thought. It sets a challenge to its contemporaries with a riddle and a song.
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